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(54) A tissue stabilization device for use during surgery 

(57) In accordance with the present invention there 
is provided a device for stabilizing and/or manipulating 
moving tissue, such as a beating heart, so as to facilitate 
surgical procedures on such tissues. The device in- 
cludes a tube having a proximal end, a distal end and a 
lumen extending therebetween. The tube is operatively 
connected to a suction source so as to draw air through 
the tube from the distal end to the proximal end The 
device further includes at least one foot operatively con- 
nected to the distal end of the tube. The foot extends 
laterally from the tube. In a preferred embodiment the 
device includes a pair of feet which are spaced apart 
laterally from each other. Each foot has a proximal sur- 
face, and a distal surface for making contact with the 
tissue. The distal surface of each foot has an outer pe- 
rimeter having a substantially spherical profile. This 
spherical profile helps the device make better contact 
with the tissue, so the tissue can be more effectively ma- 
nipulated. 
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Description 

Field of the Invention 

[0001] The present invention relates to the field of sur- 
gery. More specifically, the present invention generally 
relates to surgical devices that stabilize or temporary im- 
mobilize moving tissue during a surgical procedure. The 
present invention has even further relation to such de- 
vices that are used to stabilize a beating heart during 
cardiovascular surgery. 

Background of the Invention 

[0002] There are many types of surgical procedures 
where the surgeon must perform various operations on 
moving organs or tissue within the human body. For ex- 
ample, there has recently been an effort to perform cor- 
onary artery bypass surgery on a beating heart, without 
using cardiopulmonary bypass and a heart-lung ma- 
ch ine. During a typical coronary bypass procedure, a by- 
pass graft is used to help reestablish coronary artery cir- 
culation when a portion of the coronary artery is sten- 
osed. Typically the graft vessel used in bypassing the 
stenosed portion of the coronary artery comprises one 
or more segments of the patient's saphenous vein or 
internal mammary artery. 

[0003] Once the graft vessel is harvested and pre- 
pared, one end is sutured to the aorta, near its base, 
and the other end is attached to the coronary artery, just 
distal to the blockage. Some surgeons choose to com- 
plete all the proximal anastomosis, to the aorta, before 
commencing the distal anastomosis to the coronary ar- 
teries. In contrast, others choose to complete the distaJ 
anastomosis first. Regardless of the order, when under- 
taking the distal anastomosis to the coronary artery, it is 
important that the vessel graft be held steady and adja- 
cent the coronary artery, with a minimum of vascular 
trauma and a minimum of visual and surgical obstruction 
by instruments in the narrow operative field. 
[0004] The speed of performing such anastomosis 
can become extremely critical as well : especially during 
procedures where the heart is kept beating. Often the 
coronary artery is occluded during the procedure to re- 
duce blood loss through the arteriotomy It is very im- 
portant to reconnect the supply of blood to the artery as 
soon as possible in orderto minimize or prevent damage 
to the patient such as damage to the myocardium. Blood 
vessels are now normally anastomosed end-to-end or 
end-to-side by suturing techniques. Conventionally to 
suture two vessels together, a surgeon passes the point- 
ed tip of a curved suturing needle, having a suture at- 
tached to the blunt end, through the coronary artery, into 
the lumen of the vessel and back out through the graft 
vessel. Then, the surgeon grasps the tip of the needle 
which has been forced through the tissues with fingers 
or a needle holder and pulls the needle through the tis- 
sues, wherein the suture follows the curved path of the 
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needle. Usually a knot or button is present at the trailing 
end of the suture to anchor the first stitch. After the sur 
geon has pulled the suture entirely through the tissues 
to tension the first stitch, he or she then forces the tip of 
he needle through the coronary artery again, at a loca- 
tion spaced from the first stitch, until the needle again 
goes through the coronary artery, into the lumen of the 
vessel and back out through the graft vessel. Again he 
grasps the tip of the needle which has been forced 
through the tissues, applies tension to the needle pulls 
the entire suture through the tissues to complete the 
second stitch. This process is repeatedagain and again 
with the surgeon tensioning the suture after each stitch 
to draw the tissues together thereby creating a running 
or continuous stitch, composed of individual thread 
loops, which extends around the graft vessel 
[0005] Needless to say, performing vessel anastomo- 
sis, such as described above, can become very difficult 
especially when performed on a beating heart Suture 
anastomosis procedures on non-beating hearts gener- 
ally take the skilled surgeon anywhere from ten to twenty 
minutes to complete for each anastomosis. Therefore 
there has been some attempts to provide a device for 
stabilcing or immobilizing a portion of the heart, prefer- 
ably a portion near the anastomosis site, so that the sur- 
geon can more readily complete the bypass procedure 
In the past the surgeon would use a pair or forceps or a 
metal fork-type device to push against a portion of the 
heart, near the anastomosis site to keep the heart rela- 
tively still so that bypass procedure could be performed 
[0006] Another type of stabilization device is called a 
Vacuum based" device. The benefit of vacuum based 
devices is that they have members which grab onto a 
portion of the heart by suction and lift it up in order to 
immobilize it. This is often a better method of stabilizing 
the beating heart. An example of such a device is given 
in PCT International Publication Number WO 97/1 0753 
published on March 27, 1 997 and which is hereby incor- 
porated herein by reference. However, this device has 
many disadvantages, including a low integrity vacuum 
seal between the device and the heart caused by any 
number of reasons including particulate being trapped 
in the vacuum tube. 
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[0007] In accordance with the present invention there 
is provided a device for stabilizing and/or manipulating 
moving tissue, such as a beating heart, so as to facilitate 
surgical procedures on such tissues. The device in- 
cludes a tube having a proximal end, a distal end and a 
lumen extending therebetween. The tube is operatively 
connected to a suction source so as to draw air through 
the tube from the distal end to the proximal end The 
device further includes at least one foot operatively con- 
nected to the distal end of the tube. The foot extends 
talerally from the tube. In a preferred embodiment the 
device includes a pair of feet which are spaced apart 
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aterally from each olher. Each foot has a proximal sur- 
face, and a distal surface for making contact with the 
tissue. The distal surface of each foot has an outer pe- 
rimeter having a substantially spherical profile This 
spherical profile helps the device make be „ er contact 
with the tissue, so the tissue can be more effectively ma- 
nipulated. ' 

[0008] It should be understood that the present inven- 
tion is not limited to vacuum based devices. Many of the 
advantages offered by this invention are equally appli- 
cable to when the device is used as a mechanicaT de- 
vice That is when the is pressed against the heart for 
stabilization. In this embodiment, the tube could be re- 
placed by a longitudinal member which could be solid 



[0023] Figure 16 is a partial cross-sectional view of 
the embodiment of the present invention shown £ Fig 
ure 15, showing an alternative embodiment oftoe dfeSl 
portion of the stabilizer 

$ , 17 Sh ° WS an ° ,her att *™° embodi- 

ment of thedrstal portion of the stabilizer depicted in Fto- 

ure 2a s,t,susedincombinationwithasecond.sug2 
grasping device in surgery. «"S*ai, 

w 522, R9U h r V 8iSab0t,0m ' pers P 9ctivev '^ofan 
alternate embodiment of the invention shown in Figure 

[0026] The drawings are not necessarily to scale. 
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[0009] The foregoing and other aspects of the present 
rosntan .will best be appreciated with reference to the 
detailed description of the invenlion in conjunction with 
the accompanying drawings, wherein: 
[0010] Figure 1 is a view of the present invention be- 
ing used in combination with an adjustable retractor 
(partially shown) in surgery to temporarily immobilize a 
local area of heart tissue in which access to the heart is 
achieved through a mini-thoracotomy. 
[0011] Figure 2 is a perspective view of the retractor 
mount shown in Figure 1 . 

10012] Figure 3 is an exploded, perspective view of 
the components of the retractor mount depicled in Fig- 

[0013] Figure 4 is a side view of the retractor mount 
shown in Figure 2. 

[0014] Figure 5 and 6 are cross-sectional views of the 
retractor mount depicted in Figure 2 and show the 
latched and unlatched posrttons of the stabilizer mount 
as it is being attached to the retractor. 
[0015] Figure 7 is an enlarged, cross-sectional view 
ofj a i portion the retractor mount depicted in Figure 5 
[001 6] Figures 6 and 9 showtop views of the stabilizer 
mount depicted in Figure 2 and show two positions of 
the tightness adjustment of the retractor mount attach- 
ment to the stabilizer depicted in Figure 1 
[0017] Figure 10 is a perspective view of the stabilizer 
depicted in Figure 1. 

[001 8] Figure 1 1 shows a cross-sectional view of the 
total portion of the stabilizer depicted in Figure 10 
[0019] Figure 12 is a perspective, bottom view of the 
total portion of the stabilizer depicted in Figure 1 
[0020] Figure 13 shows an alternate embodiment of 
ttie present invention while it is attached to a retractor 
(part,al view), showing a gooseneck style stabilizer con- 
nected to a draw latch retractor mount. 
[0021] Figure 1 4 shows a cross-sectional view of the 
t ! Figure 13 b ° dim6nt ° f ,he present inventio " ^picted 

[0022] Figure 15 shows a perspective view of another 
alternate embodiment of the present invention. 



S'" SUf9er y on ^ "earl or other organs of the 

sevln SUr9e , 0n mUSt " rSt make an hcfei °" «hrough 
several layers of t,ssue to achieve access to the organ 

and the opening created must be held open durinq the 
» duration of the surgery. Surgical retractors are wel 
known m the surgical art , several examples being Is- 
trated in U.S. Patents 4,617.916 issued to LeSTet 
a on October 21. 1986; and 4.627.421 issued foTym 
2S ' r mber9 ' 1986 ' bo, hofwhicharehereby 

ZX? h6re,n by r6,efence - ° ne c °™°n ele- 
ment of these retractors is a metal cross-bar which mav 
vary ,n cross-sectiona. dh,ensions. but is genTra.^* 
not exclusively, rectangular, and is about 0 12 0 Ts 
inches thick by 0.5 - 1.9 inches wide. In the case of m,n 

* ^lfy m vasK,e.directcoronaryarterybypass(M.DCAB) 
surgery, a mini-thoracotomy is created with an incision 
hrough the chest wall about 10 cm long running in he 
intercostal space between the ribs over the heart The 
retractor is then inserted into the narrow opening orea" 

* ed. and the ribs and tissues are spread TpartToug h 

SET? f f re,rac,or ' *" exposin9 hea " 

[0028] Refernng to Figure 1 which depicts the pre- 
ferred embodiment of the present invention, the device 
is comprised of me stabilizer! and the retractor m^ 
20 and are shown attached to the surgical retractor 

a suction source by a flexible hose 2. The tola, portion 
of the stabler ,s shown in contact with the organ 1 38 
being stabilized and consisting of a left foot efanda 
s 7 h t foot 68 which in some cases may be placTd ,o 
straddle a vessel 1 37 to be operated on. The left and 
nght fee, 69. 68 are somewhat like clamshells in that 
hey are generally hollow and crescent shaped When 
the organ is in complete contact with the edge along the 
so enhre perimeter of each foot, and when' a suctfen 
source ,s communicated to each foot via air passaoes 

aZ^ J - *" ^ 69 ' 68 En - 
hanced attachment lo the organ. The gripping force re 

ccJo Zt 3 " 1 Z""* ° f Stab,,i2a,i0n 01 ^ ^gan 
tZlfl aCh ' eVed Wfth0Ut ,he su <*°n source by 
simply holding the stabler firmly against the heart sur 
face and attaching it to the retractor mount 20. Again" 
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Figure 1. it can be seen that the stabilizer 1 is attached 

SU^Tf mount 20 which ' in ,um - is removab <y 

attached to the retractor bridge bar 10. Also shown is 
distal ball 70 which allows angular and rotationa. move- 
ment of the detal portion of the stabilizer with respect s 
tothe lower stem 65. and a proximal ball 66 which allows 
rotational, angular, and longitudinal movement of the 
stabler 1 with respect to the retractor mount. As a re- 
!H J I P0S fi' e t0 accommodate variations in 
SJEtTin the ° rganre,a,iveto,h ^^gi<=al retractor w 
bndge bar 10 location and orientation. This is important 
due to the wide range of surgical patient sizes, differ- 

S,' n anat0my " and varia,ions m ^rgical technique. 
[0029] Turning to Figures 2. 3. 4, 5 and 6. the retractor 

r nSfStS ° f SiX main com P°"^nts: the mount iff 
base 24, the mount top 22, the cam lever 23. the ball 
clamp arm 21 . the upper gripping pad 26, and the lower 
gnppmg pad 25. Many of these components may be 
made of metal such as a stainless steel in order to be 
reusable and sterilizable in a steam autoclave, but in the to 
preferred embodiment, components 21 22 23 24 are 
made of plastic such as a medical grade rigid plastic 
polycarbonate. The gripping pads 25. 26 may also be 
made of plastic also, but the preferred material is an 
elastomer such as polyurethane. The cam lever 23 is 2S 
hinged to base 24 by first pin 50 through holes 40 41 
and 39. Mount top 22 is hinged to the base 24by second 
pin 51 through holes 42. 43 and 52. Ball clamp arm 21 
■s pivotably attached to mount top 22 by an integral 
spnng post 53 on the mating surface of ball clamp arm 30 
21 into hole 31 of the mount top 22. Gripping pad 25 is 
retained in base 24 by an undercut recess 54 in base 
24. Gnppmg pad 26 is retained in mount top 28 bv a 
similar means. 

[0030] It is often necessary during the surgical proce- 3S 
dure to reposition the stabilizer, and this may easily be 
accomplished in this invention by using the two adjust- 
ment features of the slabilizer mount 20. Referring again 
to Figures 4. 5. and 6. the adjustment method is de- 
scribed for attachment of the retractor mount 20 to the 40 
retractor bridge bar 10. Figure 4 shows the front view of 
the retractor mount 20 while the cam lever 23 is in the 
open position and before the retractor mount 20 is 
P aced onto the bridge bar 10. In Figure 5. a longitudinal 
cross-secton through the components except for the 4s 

2?ir r ^ deP j e,S P ° Siti0nin9 °' the re,racto ' ™nt 
20 on the bridge bar 10. This view also reveals how fin- 
ger 37 locates into detent recess 48 in order to hold the 
cam lever 23 in the open position. In this position the 
mount top 22 is essentially parallel to the base 24 'thus so 
creating clearance between the gripping pads 25 26 
and the retractor bridge bar 10. In Figure 6. the cam le- 

lv?Jt u OWn in Cl0sed P° sition accom- 
plished by the user squeezing lever pad 36 and base 24 
together. When the cam lever beam 46 abuts base 24 ss 
cam surface 39 will have pivoted to a locking position 
SI the ""derside of the mount top 22, thus causing 
mount top 22 to have prvotedabout second pin 51 to the 



extent that gripping pads 25, 26 are compressed aqainst 
bridge bar 10 This separating force acting between he 
base24and.hemount.op 22 a. the bridge barTocais 
es he cam lever 23 to remain in the locked P ZZ so 
mat the retractor mount cannot move about on the 
bndge bar 1 0. To unlock the retractor mount 20 from he 
bridge b 10< an upward force ^ om he 

user to the cam lever pad 36 until cam surface 38 ha! 
P-voled sufficiently to reverse the ««Bn2S»S £ 
the cam lever 23, causing ft ,o then pop open o£ r Z 

surface 27 of the cam lever 23 and the spherical clamo 
.ng surface 28 of mount top 22 are extended beyondThe 
^°base24so that clearance is allowed for assem 
bly o stabiUzeM to the retractor mount 20. These sob- 

finmV onto prox,ma, ball 66 of me stabilizer 1. shown in 

[0031] Figure 7 shows an enlarged, cross-sectional 
view oflhe portion of the retractor mount 20 as i was 
depicted ,n Figure 5. This view shows more clearly th^n 
.n , figure 5 the spring post 53as i, is snapped into hole 
aiandpamally projecting intorecess 32 ofgripping pad 

[0032] Turning now to Figures 8 and 9. the top view 
of retractor mount 20 is shown for two positions of the 
ball clamp arm 21. which has ratchet paw. 35 shown in 
engagement with ratchet teeth 34 on mount top 22 The 
sphenca clamping surfaces 27 and 28 are seen in the 

bZe^ '° a " 0W m ° Vement 01 P™** 

ball 66 (figure 1) wrth.n. When the user squeezes ball 

^ am ^ ,0 ^ e -«"-ount,op 2 2.,h q eba c^ 
arm 21 p,vots about spring post 53. and the distance 
between spherical surfaced. 28 is reduced, thus S 
■ng Proximal ball 66 firmly. The leaf spring 33 onTe 
mount top 22 exerts an opening force agaLt the te« 
clamp arm 21 so that when ratchet pawl 35 Is puS 
away fro ralpnet ^ 3, fay ^ ^ puffed 

arm 21 releases the ball 66. allowing movement of the 
stebteerl while i St«l captured in the retractor moun 20 

,1 , 1, 9Ufe 10 Shows lhe pre,erred embodiment of 
the s abilizen which wasdepicted in Figure 1. Stabilze 
1 mcludes atube. or longitudinal member. 60 having a 
= a end6l. adistal end 62 and a lumen extendfng 
therebetween (not shown). Tube 60 is connected to a 

^d62tor by,Ube2s ° asto *awairfrom,hedis,a" 
end 62 to the proximal end 61. Tube 60 can include a 
number o, stems which are detachable from each othe" 
Figure ,0 shows tube 60 as having a firs, upper stem 

63 h as be detache(J ffom Jhe second m 

and moved proximafly on flexible hose 2. Sen, 63 and 

64 can be connected to each other by a threaded en 
oagement, a fric.iona. push fit engagement or any other 
means well known to those of ordinary ski,, in "he ^ 
F gure 1 0 shows an external screw thread 93 on the dis 

end of the firs, upper stem 63 which wou?d b e a . 
tached to an mternal thread on the proximal end of the 
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second upper stem 64. The user would detach the two 
by rotating the first upper stem 63 while holding the sec- 
ond upper stem 64. 

[0034] This feature allows portions of the tube 60 to 
be removed from the surgeons working area causinq 
less obstruction during the procedure. The lumens 
through the upper stems 63, 64 are large enough to slide 
reeV over the flexible hose 2, which is attached to the 
lower stem 65. and put out of the way. Second upper 
stem 64 can be detached from lower stem 65 in a similar 
manner, and moved proximally. The number of such 
stems may vary, depending on the desired length of the 
original assembly, the means of attachment to one an- 
other, and the ease of handling the individual compo- 
nents during a surgical procedure. Detaching these 
would typically be done after the adjustments on the re- 
tractor mount 20 have been made and the stabilizer feet 
68, 6g are located properly on the organ. As mentioned 
above, this ability to detach the upper stems 63 64 is 

advantageous in allowing improved access and visibility 
to the surgical site for the surgeon. By keeping the upper 
stems 63. 64 captured on the flexible hose 2 it is easy 
for the users (scrub nurse, etc.,) to keep track of the 
components or to reassemble them to the stabilizer 1 
during the procedure if it is determined that the overall 
length of the stabilizer 1 is too short 
[0035] As described earlier, the proximal ball 66 may 
slide freely over stems 63. 64. 65 until the ball clamp 
arm 21 is locked in the closed position. This is because 
the proximal ball 66 is made of a material, preferably 
plastic, which is flexible enough to be compressed onto 
the stems 63, 64. 65, yet the hole through it is just large 
enough to allow it to move freely on the stems 63 64 
65 when not compressed. All the components of the sta- 
bilizer 1 shown in Figure 1 0 may be made of metal such 
as stainless steel, or plastic, except the flexible tube 
which is made of a medical grade, tubing material such 
as silicone or polyurethane. The preferred material for 
the feet 68, 69 and the bridge 75, all of which may be 
injected molded as one piece, is a plastic such as poly- 
carbonate or polyethylene. This is true also for the man- 
ifold 67 and the stems 65, 64, 63. The distal end of the 
lower stem 65 has an integrally molded, distal ball 70 
which fits tightly into a spherical cup or socket 71 feature 
of the manifold 67. This joint is tight enough to maintain 
its seal of the air passage through it and the orientation 
of the stabilizer 1 during the surgical procedure yet 
loose enough to be adjusted easily by manipulation by 
the user. 1 

[0036] Figure 1 1 is a cross-section of the distal portion 
of the stabilizer 1 shown in Figure 10. As seen from the 
figure, device 1 includes at least one . and preferably a 
pair of feet 68 and 69, attached to the distal end 62 of 
tube 60. Each foot extends laterally outwardly from tube 
60. Feet 68 and 69 have proximal surfaces 1 51 and 1 61 
and a distal surface 152 and 162. Distal surfaces 152 
and 162 make contact, direct or indirect, with the organ 
when in use with the vacuum. As shown in the figure 
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surfaces 152 and 162 are in contact with an organ 138 
having a vessel 137 located midway between the eft 
and right feet 68. 69. The air passages through it c an 

s 1LT ? 38 ,e " 3nd fi9ht ,00t fi,,ers W. 72 on 
2 ? n T S 152 3nd 162 reside h grooves j" 
the le t and right feet 69, 68 respectively. Fitters 72 and 
73 hej, prevent particulate material from entering tube 
eoandcaus^ngafailureofthedevice. they also prevent 
io l^li UrfaCe,romCOVeri ^ the ^andrightorifice1 

[0037] Figure 12 is a bottom, perspective view of the 
d stal portion of the stabilizer 1 of Figure 1. giving an 
o her view of the right and left foot filters 72, 73 assem- 
bled into the feet 69, 63. The foot filters 72, 73 can be a 
« mesh type of structure and may be a metal s^h as 
stainless steel or a plastic such as polycarbonate. They 
contain a plurality of holes sized largely enough and 
spaced „ a manner to allow suction of the air fron within 
the space between the organ surface and each screen 
» yet small enough to prevent tissue from blocking the 

rno^ P ^ SSa9e mrOU9h 0,6 ,e " "9"* feet 68.69 
S 12 a,soshowh °«"he left and right 

feet 69. 68 have outer perimeter edges 74. 76 which to- 
gether can seal upon an essentially convex surface 
Ti « ° n H the i ! leart - For » e danced attachment of 

me Jn, " 9 ,Get ^ 69 '° thS "*« SUrf a« by 
means of the evacuation of air and fluids from within tt 
is preferred that the feet perimeter edges 74. 76 remain 
m contact with the organ as it moves or is being manT 
» ulated. The embodiment shown in Figures U? 2 Z 
the feet perimeter edges 74. 76 defining a partial, spher- 
ical surface, that is they have a spherica. profile which 
hasarad-usofaboutthesizeofanorange^utthistn 

as ST* T f , Vafy " " S dep,h and "^ration. An- 
other advantage of this embodiment is that the surface 
of the tissue in the span between the left and right feet 
68, 69 is tens.oned slightly, thus further stabilizinq the 
vesse ,37 or other tissue of interest to the surgeon 
40 ??f J 9Ufe 16 shows a second embodiment of the 
« distalportjonofthepresentinvention. Separate compo 
nenu ; for holding tissue away from the suction orifices ■ 
77, 78 (Figure 11) have been replaced a plurality of pegs 
extending outward^ from the proximal surface oMhe 

fee 30andl31.VVhfleonlyleftfoot131isshown.rS 
oot 130 is a mirrored configuration of foot 131. The peos 

132arepreferably cylindrical and paralleltoone another 
as shown in this embodiment, but may vary in size 
spacing, and orientation. The tips extend to a length 
slightly proximal to the imaginary, concave surface de- 
scribed and provide atraumatic contact with the orqan 
as it is pulled into the feet 1 30. 1 31 by the suction force 
Thesurface of the organ 138 may tent into the interstitial 
spaces between the projections 132, thus adding the 
benefitofincreasedresistancetoslidingolthestabilizer 

tens 131 in Side - ,0 - Sid9 direC,ions - Po- 
tions 132 are spaced sufficient distant from perimeter 

^• e ^?K , ?I 0al,OW ^ Or9anSUriace '°^proTeS 
aga.nsttheleftandrigh.feet69.68. In addition, £epegs 
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create a tortuous path for any particulate and therefore 
also act as a filter.. 

[0040] Figure 1 3 is a perspective view of another al- 
ternate embodiment of the present invention. The pri- 
mary difference from the preferred embodiment shown 
in Figure 1 is the increased, position flexibility, due to 
gooseneck 80 consisting of a plurality of ball/socket con- 
nectors 82. A retractor mount 86 clamps onto the retrac- 
tor crossbar 10 as before using cam lever 88, but the 
mount differs in that it has a drawlatch 87 for tensioning/ 
untensioning cable 81 for locking/unlocking the hold for 
the orientation of the gooseneck 80. Figure 14 further 
depicts this embodiment, showing the air passages 
within and the interactions of the components as the re- 
tractor mount is clamped onto crossbar 10 and the 
gooseneck 80 is locked into orientation. The distal end 
of cable 81 is terminated with swaged fitting 85 which 
abuts against a spider-like internal retention feature 97 
of the manifold 98. Tension in cable 81 is created when 
drawlatch 87 is squeezed against base 89, pivoting 
about drawlatch pivot 90, causing drawlatch hook 92 to 
swing over center of pivot 90. Reversal of this process 
releases the tension and allows the surgeon to reposi- 
tion the gooseneck 80. in this embodiment, flexible hose 
2 is attached to mount top 91 . The number and size of 
ball/socket elements may vary and may be made of met- 
aJ or plastic. 

[0041] Referring to Figure 1 5, another alternate em- 
bodiment of the present invention is shown in perspec- 
tive view. A remote actuator 101 has been provided for 
locking the ball joint 109 on the distal end of the outer 
shaft 1 04. The surgeon can release the tightness of the 
ball joint 1 09 by squeezing together remote actuator 1 01 
and the outer shaft proximal end 102. Upon release, the 
ball joint 109 is tight again and the stabilizer maintains 
its orientation. Figure 1 6 is a cross-sectional view of the 
embodiment depicted in Figure 15, and shows the air 
passage through it The locking force is provided by coil 
spring 110 pushing on inner shaft flange 111. The stabi- 
lizer orientation is maintained by the frictional forces be- 
tween components 105, 106, and 108 which are the 
shaft socket, manifold socket, and bell flange 108 on the 
distal end of inner shaft 107. A proximal ball 66 slides 
and rotates freely on shaft 104 in a similar manner as 
described in the preferred embodiment in Figure 1. The 
retractor mount used for this embodiment would be the 
same as the one described in the preferred embodiment 
of Figure 1. Flexible hose 2 attaches to remote actuator 
101. Providing a remote actuator proximal to ball and 
socket joint 109, which is remote, or proximal to the joint 
109 is advantageous in that the surgeons hands do not 
obstruct the view or contact the organ being operated 
on. 

[0042] Figure 17 is a perspective view of the distal 
portion of another alternate embodiment of the present 
invention, being used in combination with a second, sur- 
gical grasping instrument 124 for heart stabilization. In 
this embodiment, left and right flanges 120 and 123 
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have been added to the left and right feet 121 122 
Flanges 123and 120 extendfrom proximal, orverticallv 
from the proximal surface 181 and 182 of the feet The 
flanges provide a means of repositioning the distal por- 
tion of the stabilizer on the heart. Using the grasping 
instrument 124 allows the surgeon enhanced access 
and visibility to the surgical site, and aids in the precise 
positioning of the stabilizer feet This is especially ad- 
vantageous when operating through a narrow incision 
in the chest wall such as a minhthoracotomy. 
[0043] To further assist in the stabilization of th e heart 
or other organ, other access retractors may also be used 
in conjunction with the present invention, such as spoon 
shaped probes to move other tissue from the surqical 
site. 

[0044] Another alternate embodiment of the stabilizer, 
shown in Figure 1 is depicted in Figure 18. In this em- 
bodiment, the stem assembly 150 is detachable from 
the stabilizer foot assembly 144 so that the stem assem- 
bly may be introduced into the body and to the wound 
site through a separate, smaller incision 140 adjacent 
to the main incision 142. Once inserted, the stem as- 
sembly 150 is attached to stabilizer toot assembly 144 
by means of a pair of cup-shaped graspers 1 48 clamp- 
ing onto ball joint 146 or by various other means which 
allow angular variation of the stem assembly 150 with 
respect to the stabilizer foot assembly 1 44. The grasp- 
ers 149 may be remotely actuated to open or close by 
a mechanism on the proximal portion of the stem as- 
sembly by various means also, such as is commonly 
used for endoscopic graspers and needle holders It can 
be seen in Figure 18 that the stabilizing foot assembly 
144 is attached directly to a flexible, suction hose to en- 
hance the attachment of the assembly to the organ The 
stem assembly 150 may be hand held by the surgeon's 
assistant in order to stabilize the organ during the sur- 
gical procedure. It may also be used in combination with 
a trocar cannula with or without screwthreads to attach 
to the body wall, or with other kinds of trocars well known 
in the art. In addition, the proximal portion of stem as- 
sembly 150 may also be removably attached to the re- 
tractor 12 or other relatively stationary structures by 
means of various fixation devices which could easily be 
devised by those skilled in the art The principal advan- 
tage of the embodiment of Figure 18 is that the access 
to and visibility of the surgical site on the stabilized organ 
is improved because of the absence of the stem assem- 
bly 150 in the primary incision 142. 
[0045] As disclosed, the present invention relates to 
a method and apparatus for stabilizing tissue. In the pre- 
ferred embodiment, the invention is used to stabilize the 
heart tissue for a coronary artery bypass graft procedure 
usmg a surgicaJ retractor without the need for a cardi- 
opulmonary bypass. The present invention and its alter- 
nate embodiments can be used for other surgical pro- 
cedures, however, on organs such as stomach, lungs, 
etc. The present invention and its alternate embodi- 
ments have been described in detail, but it should be 
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understood that variations and modifications can be in- 
corporated within the scope of the following claims. 
These modifications may include substituting elements 
or components which have the same function to achieve 
the same result for those described herein. 



The device according to Claim 1 wherein said tube 
is a goose-neck comprising a plurality of segments 
connected to one another by ball and socket con- 
nectors. 



Claims 

1. A device for stabilizing moving tissue within the io 
body, said device comprising: 

a) a tube having a proximal end, a distal end 
and a lumen extending therebetween, said tube 

is connected to a suction source so as to draw is 
air through said tube from said distal endto said 
proximal end; 

b) at least one foot connected to said distal end 

of said tube, each foot extending laterally from 20 
said tube, each foot having a proximal surface, 
and a distal surface for placement adjacent to 
said tissue wherein said distal surface of each 
foot has an outer perimeter having a substan- 
tially spherical profile. 2S 

2. The device according to Claim 1 wherein said distal 
surface of each foot has a mesh member having a 
plurality of apertures extending therethrough, said 
apertures being smaller than an opening into said 30 
tube foot, whereby particulate material is substan- 
tially prevented from entering said lumen of said 
tube. 

3. The device according to Claim 1 further including a 3S 
means for attaching the device to a stationary ob- 
ject 

4. The device according to Claim 3 wherein said tube 

is attached to said means for attaching the device 40 
to a stationary object by a ball and socket connector. 

5. The device according to Claim 4 wherein said tube 
is readily and manually detachable from said means 

for attaching the device to a stationary object. *s 

B. The device according to Claim 1 wherein each foot 
is attached to said tube by a ball and socket con- 
nector. 



7. The device according to Claim 6, wherein said ball 
can be released from engagement with said socket 
by an actuator, said actuator being proximal to said 
ball and socket. 

8. The device according to Claim 1 wherein said tube 
is malleable. 



so 



ss 



7 



EP0 908 139A1 




137- 



FIG. 1 



8 



EP 0 908 139 A1 



t 




BP 0 908 139 A1 




EP 0 908 139 A1 




11 



EP 0 908 139 A1 




BP 0 908 139 A1 




13 



EP 0 908 139 A1 




14 



EP 0 908 139 A1 



•62 



•88 



■86 



•87 



-10 



90- 



80- 



82 



-81 



98 



FIG. 13 



15 



EP0 908 139 A1 




16 



EP 0 908 139 A1 



62 



-101 
•107 

•102 



10 



66 



104- 



105 ¥ ^-\ 
106 



HG. 15 



17 



EP 0 908 139 A1 




FIG. 16 



18 



EP 0 908 139 A1 



124 




181- 



182- 



•122 N 



138- 

FIG. 17 



19 



EP 0 908 139 A1 




20 



EP0 908 139 A1 



j) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



J DOCUMENTS CO NSIDERED TO BE RCI puamj 

/Category Citauon of document wfth indication, where appropriate ~~ 
of relevant passages 

KcYS A 3 u 3 ^t ( 5 9 A S? IOTHORACIC SYSTEHS - 

* abstract; figures * 
A column 13, line 29-55 * 

column 20, line 14 - column 21, line 12 

US 5 108 412 A (KRUMEICH ET AL.) 
28 April 1992 

* the whole document * 

iL\ ?9 .l P A (CAROI0THORACIC SYSTEMS 
INC.) 27 August 1997 ' 

* abstract; figures * 

* column 4, line 24-36 * 

* column 5, line 31 -^column 6, line 5 * 

* abstract; figures * 

^^S!^^ rgii ^ 1989 



Relevant 
to claim 



Application Number 

EP 93 30 8144 



CLASSIFICATION OF THE 
APPLICATION <lnt.C1.61 



1,3-9 



A61B17/02 
A6 181 9/00 



-9 



TECHNICAL FIELDS 
SEARCHED QnLCiJS) 



1 A61B 



The present search report has been drawn op lor ail claims 



THE HAGUE 

CATEGORY OF CITED DOCUMENTS 

y • ^££2' * laJcen ato * 

- PfrtJcularfy rotovant IT combed wth 
document of the aam» caiegofy 
A : technological background 
0:non-wrtitan<ibdo»ur« 
P : intermadiau document 



0«t» ol csmptafion of th. 

16 December 1998 



Gircenez Burgos, R 



a^^Sir^^^^or 

D r^cumant «tad In tha application 
L . documant dtad for other radons 

& 'SIS!? fK ' == ^^^^^or7ci^" 



21 



EP 0 908 139 A1 



Patent document 



Publication 



cited in search report . dafc 

EP 0791330 A 27-08-1997 



USJ108412^ A 28-04-1992 
EP 0791329 7"1J^£T 



WO 9710753 A 27-03- 



03-1997 



GB 2214428 A 06-09- 



1989 



Patent family 
memberfs) 

AU 1480597 A 

CA 2197614 A 

JP 10005230 A 

NO 970753 A 



EP 98 30 8144 

European search report 
of information. 

16-12-1998 

Publication 



28-08-1997 
21-08-1997 
13-01-1998 
21-08-1997 



OE 3838253 A 



US 
AU 
CA 
NO 



5727569 A 
1478797 A 
2197608 A 
970751 A 



23-05-1990 



US 5836311 A 

AU 7241496 A 

CA 2232580 A 

NO 981289 A 



NONE 



17-03-1998 
28-08-1997 
21-08-1997 
21-08-1997 



17-11-1998 
09-04-1997 
27-03-1997 
19-05-1998 



For more details about this annex : see Official journal 



of the European Patent Office, No. 12/82 



22 



